Background: We investigate the association between occupational social class and self-rated health (SRH) at different ages in men and women.
Background
Self-rated health (SRH) refers to a single item health measure that asks individuals to rate their health as excellent, good, moderate or poor. SRH is generally considered to be a valuable source of data on subjective health status, and is popular due to its simplicity to collect. It declines with age and has strong associations with all-cause mortality that are not explained by existing disease. [1] [2] [3] Previous studies have reported a social class gradient in SRH but have not explored in detail the magnitude of this differ-ence across classes nor the extent to which education or health related behaviours may explain such differences. We examined the association between SRH and occupational social class by age and gender, and the extent to which education and health related behaviours explain such relationships.
Methods

Sample
The study population is in Norfolk, United Kingdom and includes the city of Norwich as well as surrounding small towns and rural areas. The cohort was recruited from general practice age sex registers between 1993-1997 as part of the Norfolk component of the European Prospective Investigation of Cancer (EPIC-Norfolk). [4] Detailed descriptions of the study methodology have been reported previously. [5] Approval for the study was obtained from the Norfolk Local Research Ethics Committee. Altogether 77 630 participants were invited, and 30 445 gave informed signed consent and completed a detailed health and lifestyle questionnaire [5] Of these 25 639 men and women aged 39-79 years attended a health examination. Because we required participants who were willing to provide detailed information and participate in a long-term follow-up study, we only had a population response rate of about 45%, so participants were not a random population sample. Nevertheless, they were comparable to national samples with respect to many characteristics, but with a slightly lower prevalence of smokers.
Measures
In the health and lifestyle questionnaire, participants were asked to assess their general health using the question "In general, would you say your health is?" with response options of "excellent, good, moderate or poor". [1] Social class was classified according to the Registrar General's occupation based classification scheme across six categories. [6, 7] Social class I consists of professionals, class II includes managerial and technical occupations, class III is subdivided into non-manual and manual skilled workers (III nm and III m), class IV consists of partly skilled workers, and class V comprises unskilled manual workers (the detailed classification is described elsewhere. [7] ). For men, social class was coded using their own occupation except when they were unemployed in which case their partner's social class was used. Unemployed men without partners were unclassified. Last employment was used for men who were retired. Social class in women was based on their partner's except when the partner's social class was unclassified, missing, or they had no partner in which case social class was based on their own occupation. An unemployed woman without a partner was coded as unclassified.
Personal medical history was assessed using the question in the Health and Lifestyle Questionnaire, "Has the doctor ever told you that you have any of the following?" followed by a checklist of diseases including myocardial infarction, stroke, cancer and diabetes mellitus. Yes/no responses to the questions "Have you ever smoked as much as one cigarette a day for as long as a year?" and "Do you smoke cigarettes now?" were used to derive smoking history. [8, 9] Alcohol consumption was derived from a food frequency questionnaire (FFQ) collected at the baseline clinic visit. The EPIC-FFQ comprised of a list of 130 foods. Under the "drinks" category, nine responses ranging from never to more than six times per day were given for four types of alcoholic drink: half pint of beer, lager or cider, a glass of wine, single unit of spirits (whisky, gin, brandy, vodka, etc.) and a glass of sherry, port, vermouth or liqueurs. Participants were asked to tick each category based on their average alcohol consumption in the previous year. Average alcohol consumption in units/week was calculated. [10, 11] For the purpose of this study smoking status was re-categorised as current smokers and ex-/nonsmokers, and alcohol consumption was grouped as nondrinkers, people who drink 1-13.9 units/week, and people who consume ≥ 14 units/week.
Height and weight were measured by trained nurses with participants dressed in light clothing and with their shoes removed. [12] A stadiometer was used to measure height to the nearest 0.1 cm. Salter scales were used to measure weight to the nearest 100 g. Body mass index (BMI) was then calculated as weight (kg)/height 2 (m 2 ). Body mass index was used as a proxy for poor diet.
Educational status was based on the highest qualification attained and was categorised into four groups: degree or equivalent, A-level or equivalent, O-level or equivalent, and less than O-level or no qualifications. O-level indicates educational attainment to the equivalent of completion of schooling to the age of 15 years and A-level indicates educational attainment to the equivalent of completion of schooling to the age of 17 years. This was regrouped into two groups: those who finished school (O levels or more), and those who did not (less than O level or no qualifications).
Habitual physical activity was assessed using two questions referring to activity during the past year. The first question asked about usual physical activity at work, classified as four categories: sedentary, standing (e.g. hairdresser, guard), physical work (e.g. plumber, nurse) and heavy manual work (e.g. construction worker). The second question asked about the amount of time spent in hours per week in winter and summer in other physical activity. A simple index allocated individuals to four ordered categories: inactive (sedentary job and no recrea-tional activity); moderately inactive (sedentary job with < 0.5 hours recreational activity per day, or standing job with no recreational activity); moderately active (sedentary job with 0.5-1 hour recreational activity per day or standing job with < 0.5 hours recreational activity per day or physical job with no recreational activity); and active (sedentary job with > 1 hour recreational activity per day or standing job with > 1 hour recreational activity per day or physical job with at least some recreational activity or heavy manual job). This index was validated against heart rate monitoring with individual calibration in independent studies. [13] [14] [15] We have also previously reported that this four point index is inversely related to all cause mortality and cardiovascular disease incidence in the EPICNorfolk population in men and women across a wide age and social class range. [16] Statistical analysis Descriptive statistics including means and percentages are used to show the characteristics of the study sample. Two sample t-tests were used to compare differences in mean values. The assumption of equal variances was verified. Differences in percentages were compared using χ 2 -tests. Analysis of variance was used to obtain mean values of each descriptive variable for each category of SRH. Differences in mean total values across the groups were evaluated using F-tests.
The proportion of men and women with a poor or moderate SRH was examined stratified by age group and social class. The relationship between self-rated health and social class was examined using logistic regression, with a poor or moderate rating as the outcome. We then examined odds ratios for poor or moderate health after adjusting for age and covariates BMI, smoking physical activity and alcohol consumption and educational status.
All statistical analyses will be performed separately for men and women using Stata version 8.0.
Results
Of the 25 639 participants who attended the health check, 28 participants who were admitted to hospital for cardiovascular disease or cancer between agreeing to participate and attending the health check were excluded. A further 2422 participants who reported prevalent heart attack, stroke, and cancer at baseline; 261 with incomplete data on self-rated health; and 482 with no details of their last occupation were also excluded, leaving a total of 22 457 men and women in the current analyses. Table 1 shows the sex-specific distribution of variables. Tables 2 and 3 show the descriptive characteristics of the cohort by social class in men and women respectively. Similar patterns were seen in both sexes for most variables. Mean age, BMI, and the proportion of current smokers all increased with decreasing social class from professional to unskilled. The proportion who finished school decreased with decreasing social class. The proportion of both men and women who did not drink alcohol at all increased with decreasing social class, while the proportion drinking over 14 units a week decreased with decreasing social class. The proportion of active and moderately active men increased with decreasing social class. More non-manual class men were moderately inactive compared to manual. The proportion of inactive women was greater in the manual classes while the proportion of moderately inactive was greater in the non-manual classes. A similar proportion of each class was classed as active. Table 4 shows that the prevalence of poor or moderate SRH increased with age in a similar manner in both men and women. The age gradient was similar in men and women with manual and non-manual occupations, however there was a large difference in prevalence of poor or moderate self-rated health between manual and nonmanual classes. At all ages the prevalence of poor or moderate SRH was greater in the manual classes. The prevalence of poor or moderate SRH in men and women in non-manual social classes over 70 years was similar to that of men and women in manual social classes under 50 years. Table 4 also shows odds ratios of being in poor or moderate SRH in manual classes compared to non-manual classes for each age group. The odds of poor or moderate SRH are greater in manual classes at all ages, but the odds ratios remains similar for each age group. Table 5 shows the adjusted odds ratios of being in poor or moderate SRH by social class in men and women. There was an inverse association between odds of poor or moderate SRH and social class in both men and women, with similar odds ratios for men and women. Adjustment for behavioural factors BMI, smoking, physical activity and alcohol consumption attenuated the association in women, particularly in the lower social classes, whereas in men there was little effect on the association. Further adjustment for educational level attenuated the association in both men and women. However men and women in class V were still approximately twice as likely to report poor or moderate health than those in class I, after adjusting for age, BMI, smoking, physical activity, alcohol consumption and educational level. Models adjusted for each covariate individually are displayed in additional file 1: Table 6 . In both men and women individual adjustment for smoking, alcohol intake and educational level each somewhat attenuated the association, while adjustment for BMI had little effect. Adjustment for physical activity strengthened the association.
Discussion
Our results provide further support for the association between SRH and social class. [17] [18] [19] As expected there was a strong gradient of decreasing SRH with age in both sexes. At all ages, the prevalence of poor or moderate SRH was greater in manual class men and women than the non-manual social classes. The prevalence of poor or moderate SRH in manual workers under 50 years of age is similar to that seen in non-manual workers over 70 years old. The social class SRH differential appears to remain similar with increasing age. After adjusting for the effects of age there was still evidence of a strong social class gradient in SRH in both sexes. Some of this association was explained by education and health related behaviours assessed through BMI, smoking, alcohol intake and physical activity, but after full adjustment for these covariates, unskilled workers were still more than twice as likely to report poor or moderate SRH compared to professionals (OR men = 2.44 (95%CI 1.69, 3.50); OR women = 1.97 (95%CI 1.45, 2.68). Thus in this population of middle-aged men and women, there is a large social class differential in SRH. It is unlikely that variations in self-rated health can have led to the gradient in social class, although people with poor health do drift down the social class gradient. It is more likely that characteristics related to poor social circumstances affect people's perceptions of their health. This could represent a gradient in physical or emotional health, or could represent different social experiences related to perception of health in different social classes.
SRH is generally considered to be a valuable source of data on health status, popular due to its simplicity to collect and its strong association with future mortality. [1] [2] [3] 20] The social class gradient for chronic diseases such as cardiovascular disease is well recognised. [21] [22] [23] [24] [25] [26] [27] Differences in SRH might therefore reflect difference in prevalent disease. Although in this study we excluded individuals who had known serious chronic diseases such as cardiovascular disease and cancer, it is possible that respondents were taking a range of other illnesses into account.
In any single index self-reported measure of health response styles and reference points against which health is judged may vary between respondents. [28] [29] [30] [31] Individuals in different social classes with similar physical health status may thus have different reference levels and criteria against which they judge their health. However the direction of such variation would arguably be in the opposite direction to the associations shown, with people surrounded by others with illness likely to normalise rather than over report poor health, and those surrounded by affluence being more sensitive to nuances in fitness and behaviour. The odds ratios may thus be under estimates of the true association between social class and self-rated health. [32] A number of qualitative studies have examined the processes through which individuals evaluate their health status. [31, 33] It appears that there may be important differences in people's perception of health between socio-economic groups. Men and women from higher social groups appeared to use a larger number of factors when assessing their health, including aspects such as being fit and active and the absence of illness, as well as aspects of well-being such as happiness and feeling in control. [31] In this population the social gradient in SRH was still present after adjustment for health related behaviours BMI, smoking, alcohol intake and physical activity, all of which may be related to SRH.
Self-rated health appears to be strongly patterned by social occupational class. Prospective studies are needed to confirm that the association seen in cross sectional studies is causal and to assess the contribution of SRH to the mortality differentials seen across social classes. These studies should explore social and emotional, as well as disease pathways to social inequalities in self-rated health.
Strengths and limitations
This study has a number of limitations. The cross-sectional design limits conclusions on causality. While we were able to examine how far educational level and health related behaviours might account for some of the socioeconomic differential in SRH, we did not examine the roles of all potential factors, including a range of mental and physical illnesses, and social context, which might explain some of the difference. Individuals with major medical conditions that could potentially have confounded the relationship between SRH and social class were however excluded from the analyses.
Occupation details and self-rated health were both obtained at the baseline survey between 1993-1997. Some degree of inaccuracy in reporting or recording this information is inevitable, however it seems likely that misclassifications would be random, and random measurement error is likely only to attenuate any relationships, not produce spurious relationships. Some controversy exists over whether a woman's social class should be graded using her own occupation or that of her husband. [16, [34] [35] [36] Arguments for grading according to a woman's own occupation are that the standard of living in the household may be influenced by a woman's earnings, or her job may expose her to health hazards. [37] However, no clear difference between the two measures has been shown in women aged > 60, and a stronger association was seen with husband's social class in women aged 20-59 years. [16, 34, 38 ] Thus husband's social class was considered an appropriate classification in this cohort.
Selection bias is unlikely to explain the observed association between social class and self-rated health within the population since it is unlikely that there was a differential response in that people in manual social classes with good health were less likely to participate or vice versa. The study population comprises of participants willing to complete detailed questionnaires and attend health checks. Nevertheless there was a wide range of social class in this cohort with a distribution similar to the national distribution. [6, 39] and the cohort is similar to the general resident population in England in terms of anthropometric variables, serum lipids and blood pressure [5] and of physical and mental functional health, [40] although there were fewer current smokers. Excluding those with unclassified or missing data for SES or SRH could cause * chi squared test between manual and non-manual classes, P < 0.001 # Odds ratio for poor or moderate self-rated health in manual classes compared to the baseline non-manual classes.
bias, but only if these people differed from those included in the study with respect to the relation between SES and SRH, which seems unlikely.
Conclusion
In conclusion, our results show a marked social gradient in self-rated health, with the prevalence of poor or moderate health in men and women in manual social classes under 50 years of age similar to that seen in non-manual men and women over 70 years old. Even after adjustment for age, education and health related behaviours, there was still strong evidence of a social gradient, with men and women in unskilled occupations approximately twice as likely to report poor or moderate subjective health as those in professional occupation. 
